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$a="Stones"; # A normal scalar

$a
$a

$a

$b $a $a=%b

$a $b
l Stones | I Stones |

Perl

$a $b
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Pref $a $ref
Sref=\$%a; # Create a reference to S$Sa
$ref $a
| O—l—)[ Stones I
$ref $a $a
$a=" Foo” (print $a)
$ref $a $ref
$ref SCALAR(0x0000) $ref
$ref
Pref $a $
print S$sref;
$ref $ Perl $ref
$ref
$a
$Sref="Sticks"; # De-references S$ref
$ref $a
| o> sticks |
$ref $ref
$ref="Break";
$ref
$ref $a
I Break I I Sticks I
$ref
$name="Gandalf";
$nref=\S$name; # Has a reference to $name
Soref=$nref; # Has a copy of the reference to $name
$nref $name $oref
[ oF—>{cancai }le—o
$$oref  $$nref “ Gandalf”

$book="Lord of the Rings";
S$bref=\$book; # A reference to $book
Sbref2=\Sbref; # A reference to S$bref (not to $bhook!)

$a
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$bref2 $bref2 $book
I 0—|—)| O—l—)'Lord of the Ringsl
$bref2 $$bref2 $bref $$bref
$$$bref2
13.1.1
Saref=\@arr;
Saref @arr
@arr
$aref 0 1 2 3 4
lo+—L L | | | |
Saref @arr
$$ar ef [ 0] @rr
@aref[2 3] @rr
@ar ef @urr
$$aref[ 0] ${S$aref}[0]
$paref[2 3] ${paref}[2 3]
@bar ef @ $ar ef }
Saref @arr
foreach S$element (@{$aref}) {
print S$element;
}
13.1.2
Shref=\%hash;
%hash $href
Y%hash
$href ‘
%href %hash
$href{ key} 9%hash ${ $href} { key}

%S$href %({ $href}
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foreach S$key (keys %Shref) ({
print Sshref{Skey}; # same as S$hash{Skey}

13.1.3

# Buggy!
sub getarrays {
ny (Ga, @b)=@_;

}
@fruit=qw(apples oranges banana);
@veggies=qw(carrot cabbage turnip);

getarrays (@fruit, @veggies);
getarrays(@fruit  @veggies)
getarrays() @ @ @_
@a
@_
# Works OK!

sub getarrays {
my ($fruit_ref, Sveg_ref)=@_;

}
@fruit=qw(apples oranges banana);
@veggies=qw(carrot cabbage turnip):;

getarrays (\@fruit, \@veggies);
getarrays()
$fruit_ref $veg_ref
sub getarrays {
my ($fruit_ref, Sveg_ref)=0_;
print "Fruits:", join(',', @$fruit_ref);
print "Veggies:", join(',', @$veg_ref);

# Pagsing values
sub changehash {
my {%local hash)=@_;

$local _hash{mammal}='bear';

@_

@_ @fruits @vegetables

getarrays

# Passing references
sub changehash {
my (Shref)=@_;

$shref {(mammal}="'bear';
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return; return;
} }
$hash=(fish => 'shark', $hash=(fish => 'shark',
bird=> 'rokin');: bird=> 'robin');
changehash ($hash) ; changehash (\%hash) ;
@_ %hash
changehash() @_
%local _hash %local _hash
%local _hash %hash
%hash @_ changehash()
$href %hash $Shref
changehash() %hash bear
- @_ @_
13.1.4
Perl
%hash
my S$href;
{
my %hash=(phone=> 'Bell', light=> 'Edison');
$href=\%hash;
}
print $$href{light}; 4 Tt will print "Edison"!
$href %bhash %hash
$Shref %hash
$href
Perl
%hash
$ahref

$ahref={ phone => 'Bell', light => 'Edison’ };

{}
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saaref=[ aqw( Crosby Stills Nash Young ) 1;

{
my Sref;
{
sref=[ qw ( oats peas beans barley Yy 1;
}
print $$ref[0]; # Prints "oats", $ref is still in scope
}
print $Sref[0]; 4 $ref is no longer in scope--this is an error.
use strict Perl  $ref

use strict Perl -w
undefined value

qw( rock pop classical ) ];
$b=[ qw( mystery action drama ) I;
aw( biography novel periodical )1;

# A hash of references to arrays
amedia=( music => $a, film => $b, 'print' =>$c);

13.2

13.2.1

Perl

o | MR} [

0] [0 0] [1 0] [2
OECNRCRURRONCE I

URCREURUR EURE

(21 (0] | [2] [1] | 2] (2]

<---
»
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Perl Per|

@list_of_lists=(
[ qw{ Mustang Bronco Ranger ) 1,
[ gqw( Cavalier Suburban Buick } ],
[ aw( LeBaron Ram ) ],
)
@list_of_lists

15t row, 27¢ entry

$list_of_lists[0]([1]; # Bronco.
$list_of_lists[1]1[2]: # Buick. 209 row, 379 entry
it
S#list_of_lists; # Last element of @list_of_lists: 2
scalar(@list_of lists); # Number of rows in @list_of lists: 3
$list_of lists[1]
@list_of lists ARRAY  0x00000
@list_of_lists @

# From the 3T% row, 2 elements

scalar(@{$list_of_lists(2]1}};
# From the 279 row, last element is 2

S#{slist_of_lists[1]};

foreach my $outer (@list_of lists) {
foreach my $inner (@{$outer}) {

print "$inner ";

}

print "\n';

[ qw( Mercedes BMW Lexus ) ]); # A new row

push(@list_of_lists,
# A new element to one list

push(@{$list_of_lists{0]}, aw( Taurus ) );
13.2.2
Perl

Perl

“ Perl Data Structures Cookbook(Perl )’
“ Perl Data Structures Cookbook”
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“ Perl Data Structures Cookbook”

13.2.3

ARRAY (0x1231920)

Perl

Perl

print Smystery reference;

$mystery_reference

SCALAR
reference

print join{(',',

Perl

DB<1> print $ref
HASH (0x20114dac)

$ref

DB<2> x $ref
0 HASH(0x20ll4dac)
'fruit' =» 'grape’
'vegetable' => 'bean'’

DB<l> x $a
0 ARRAY(0x20170bd4)

0 ARRAY(0x20115484)
0 5
1 6
2 7

1 ARRAY{0x2011fbb4)
0 9
1 10
2 11

2 ARRAY(0x2011faal)
0 ‘'a'
1 'b’
2 ‘¢!

3 ARRAY 0x20115484

@{Smystery_reference});

perldoc perldsc

HASH CODE $mystery
$ref
X
C fruit’ * vegetable’
<-- First row in a list of lists
<-- Elements in the first row
<-- Second row in the list of lists
<-- Third row in a list of lists
$a ARRAY 0x20170bd4
ARRAY 0x2011fbb4 ARRAY
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0x2011faal 3
Data  Dumper Data  Dumper
Perl
Data  Dumper 14
13.3
13-2 Maze 13-1
13-1 Maze
1: You may move East (e)
2: Which way? e
3: You may move South West East (swe)
4: Which way? e
5: :
6: Which way? e
7 You made it through the maze!
13-2 Maze
1: #1/usr/bin/perl -w
2: use strict;
3:
4 my @maze={
5: [ aw( e swe we ws ) ],
6: [ aw( ne new swns ) 1,
7: [ gw( ns - ns wn ) |,
8: [ qw( ne w new )],
9: )
my %direction=( n=> [ -1, 0], s=> [1, 0],

.y
o -

11 e=> [ 0, 11, w=> [0, -11);
12:

13: my %full={( e => 'East', n => 'North', w=>'West', s=>'South');
14: my(Scurr_x, Scurr_y, $x, $y)}=(0,0,3,3);
15: my Smove;

16:

17: sub disp location {

18: my (Scx, Scy)=@_;

19: print "You may move ";

20: while($maze[$cx] [$cyl=~/([nsew])/g) {
21: print "$full{$1} ";

22: }

23: print "($mazel$cx][Scyl)\n";

24: 1}

25: sub move_to {
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26: my ($new, S$xref, Syref)=@_;

27

28: $new=substr (lc($new),0,1);

29: if (Smaze[S$$Sxref] [$Syref]!~/Snew/) ({
30: print "Invalid direction, $new.\n";
31: return;

32: }

33: $sxref += $direction{$new}[0];

34: $$yref += $direction{S$new}[1l];

35: )

36:

37: until ( $curr_x == $x and Scurr_y == Sy ) {
38: disp_location(Scurr_x, $curr_y);

39: print "Which way? ";

40: $move=<STDIN>; chomp S$move;

41: exit if (Smove=~/"q/);

42: move_to(Smove, \Scurr_x, \Scurr_y):

43: 1}

44

45: print "You made it through the maze!\n";

1~-2 Perl -W use strict

4~9 @maze 4x 4

‘T L Ly

2 1 -
n s e w
10~11
%direction
X -1 y “ X y
1 33~34
13~15 my use strict
$curr_x  $eurr_y 0 0 $x Py 3 3
17 Xy
20 $maze[$cx][$cy] n s e w 1
%full nsew (n)
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(Norfh)
25 $new
28 Ic substr $new
East e West W S S
29 $maze[$Sxref][$Pyref] n s e w
33~34 Xy $direction{ e}
0 1 x 0 $direction{ e} [0] 1 $direction{ e} [1]
37 Xy
$curr_x  $curr_y $x By
38 13 ”
39 $move chomp q
42 move_to()
move_to() $curr_x  S$curr_y
@maze
Perl $x By
13.4
Perl e
13.5
1351
print* @LOL” ARRAY 0x101210
ARRAY 0x101400
print* @array”
Print“ @LOL” @LOL @LOL
$ref=\($a $b $c)
Perl \ $a $b $c \$a \$b \$c

$c
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$ref=[$a $b $c]

13.5.2
1) $ref=\" peanuts’ $ref
a
b. peanuts
C.
2)
Sa=|
{ name=> "Rose", kids=> [ gw{ Ted, Bobby, John } ] },
{ name=> "Marge", kids=>[ gqw( Maggie, Lisa, Bart ) ] },
1:
a
b.
13.5.3
1) c
$ref=\100 a
2) b
kids
13.5.4
. Maze 4
ne nw se sw @maze %direction

(1 11 -1
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